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necessary to a determination of the mean position is 
still more scarce, and still more data must be ob¬ 
tained to form a mean value, although the pack-ice 
girdle thus obtained can only have an ideal importance. 
If we follow the boundaries of this pack-ice girdle, we 
notice to the south of New Zealand a bend towards the 
south analogous to that of the drift-ice, only shifted in 
accordance with the general direction of the current; also 
on the west side of Graham Land this tendency of the ice 
to bend towards the south is noticed, for it is always in¬ 
fluenced by the direction of the land. To the south of 
Kerguelen Land the pack will only be to the west of 
Termination Land, and, indeed, stretching in a direction 
which makes us suspect another bend towards the south. 

We must yet mention a sort of product of the drift, of 
considerable importance in ascertaining the condition of 
the drift and the ocean-currents, viz., the seaweed. 
This is loosened from its position especially by drifting 
icebergs, and turned adrift to the play of the waves. 
This conglomeration of plants, which reaches a little 
above the surface, though the long fibres stretch deep 
down into the water, shows the currents very correctly, 
for it is as little influenced by the winds as a drifting 
bottle. The curve that limits the place of growth is con¬ 
fined, in the Atlantic and Indian Oceans, to about the 
60th meridian of E. long., near to that of the drift-ice. 
In some places this also holds good for regions to the 
south of Australia and the south-east of New Zealand. 
At all events, it can thus be understood how those 
places which are free from drift-ice are also free from 
drift-weed, a point of some importance when we consider 
the fact that drift-weed is the attendant of icebergs. 
According to the Dutch voyagers, on the west of the 
meridian of Paul and Amsterdam are found weeds dif¬ 
ferent from those on the east thereof, which points to a 
different current. 

(To be continued ,.) 


TYNDALLS RESEARCHES ON RADIANT 
HEAT 

Contributions to Molecular Physics in the Domain of 
Radiant Heat. By John Tyndall, LL.D., F.R.S. 
(Longmans, 1872.) 

ORTY years ago our knowledge concerning the ra¬ 
diation and absorption of heat was very meagre. 
We believe that the earliest experiment in this direction 
is to be found in that wonderful book containing the 
“ Essayes ” of the Florentine Academicians. There we 
meet with the fact that the heat of the sun, converged by 
a mirror, can ignite a pastile placed within a Torricellian 
vacuum. A little later, in 1682, Mariotte communicated 
to the Paris Academy of Sciences that the heat of a com¬ 
mon fire, made very sensible in the focus of a burning 
mirror, was entirely cut off by the interposition of a sheet 
of glass. The mirror in this case must have been of 
polished metal. These experiments were subsequently 
repeated and extended by Lambert, who, assigning the 
true cause, pointed out the necessity of employing metal, 
and not glass mirrors, in the reflection of heat from terres¬ 
trial sources. Lambert further showed that if the radia¬ 
tion from a clear fire were converged by a large glass lens, 
no heat was • felt where/ the brilliant focus was seen, 


whilst Hoffmann first collected the obscure heat of a 
stove to a focus by a metal mirror. 

About a century ago Franklin made his experiments 
with bits of coloured cloth on snow, and found that, 
whereas colour strongly influenced the amount of solar 
heat absorbed, it made little or no difference on the emis¬ 
sion from a lamp or candle. Beyond the foregoing in¬ 
formation, we believe little more was known in this 
subject till, in 1777, Scheele published his famous treatise 
on “Air and Fire.” But a great deal of ignorant talk, 
clothing itself beneath a barbarous jargon, was prevalent 
at that time. Putting much of this aside, Scheele asks 
himself the question, which he was unaware Lambert 
had already answered, whether it was really the heat, or 
only the light of a fire, that was reflected from a metal 
mirror; but first he seeks to know whether there are dif¬ 
ferent kinds of heat. “There will be many,” he remarks, 
“ who will not hesitate to give an answer to my queries ; 
for I am well acquainted with the vague phrases accor d- 
ing to which everything is called Fire that hath a distant 
similarity to it. But I am of opinion,” he naively adds, 
“ it is best not to begin to read before one knows the 
elements of the alphabet, and to withhold an answer till 
one has reflected on the following experiments.” Then 
comes a series of admirably simple experiments, pregnant 
with important results. As they deserve to be more 
widely known than they seem to be, the reader will par¬ 
don our quoting Scheele’s own words at length. They 
are to be found in section 57 of his work already alluded 
to :—“From these experiments”—made in winter, before 
an open stove, and with only a candle, a concave mirror, 
and sheet of glass and metal, for apparatus—“ it ap¬ 
pears,” says Scheele, “ that the heat, mounting with 
the air in the stove, and passing through the chim¬ 
ney, is materially different from the heat passing 
through the door of the stove into the room. That 
the latter heat departs from the centre, where it is 
generated in straight lines, and is reflected from 
polished metals under an angle which is equal to that of 
incidence. That it unites not with air, nor can be 
diverted by a current of air, into a direction different 
from that which it originally had received. For that very 
reason, the vapours of the breath are visible in this great 
heat; for since air and heat are really united during sum¬ 
mer, and warm air can dissolve more water than cold air, 
it likewise hence appears that this kind of heat is not 
united with air, nor has this kind of heat probably rare¬ 
fied the air ; and of consequence it becomes evident why 
it causes no tremulous motion in sunshine. You may, by 
means of a glass mirror, separate the light from this 
heat, when the heat remains in the glass, and the radiant 
light yields no heat. Hence it follows that the heat, 
passing through the door of the stove, coincides, in some 
points, with the light, but is not yet quite become light, 
since it is not reflected in the same manner from a glass 
surface as from a metallic one—a remarkable circum¬ 
stance. This heat is soon changed into the usual heat, 
whenever it unites with a body, which may be observed 
In the glass, and in the metallic concave mirror blackened 
by soot, and in more instances. Represent to yourself,” 
he concludes, “ a little hillock of burning coals ; in this 
case the heat darting from this hillock all around is that 
which may be reflected by a metallic polished plate; that, 
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on the contrary, which rises upwards, and may be driven 
by winds to and fro, unites with air. I will call the first 
kind, for distinction sake. Radiant Heat.” Thus arose 
the term we still employ. The whole passage reads as if 
it were written almost at the present day ; and the lucid 
style of the last sentence cannot fail to strike the reader. 
This is the more remarkable if we contrast it with the 
current ideas of the time, or even with Scheele’s own 
description of the heat of contact; for a little further 
on he states, “ This heat is a peculiar acid, which has 
admitted a certain quantity of phlogiston in its mixture.” 

Soon after this Pictet made his well-known experiments 
on the reflection of heat. In these he confirms the fact 
of the reflection and convergence of obscure rays, and 
discovers that the velocity of radiant heat is beyond the 
reach of experiment. To him is also due our first know¬ 
ledge of the apparent reflection of cold, a fact explained 
some ten years later (1792) by Prevost, according to his 
famous theory of exchanges. 

The experiments on radiation published in England at 
the close of the last and the early part of the present 
century, will be familiar to most of our readers. It will 
be remembered that Sir William Herschel established 
the refraction of heat, and the difference in the quality 
of solar and terrestrial heat; that he confirmed Leslie’s 
experiments on the heating power of different parts of 
the solar spectrum, and first discovered that the maximum 
heat was beyond the visible red (experiments subsequently 
verified by Sir H. Englefield); that he also determined 
the transcalency of various kinds and colours of glass, 
both to white light and to the light of the spectrum. 

Both Rumford’s and Leslie’s inquiries into the Nature 
and Propagation of Heat quickly added to this know¬ 
ledge ; to Leslie belonging the capital discovery of the 
reciprocity of radiation and absorption. The accounts 
in our modern text-books render a further allusion to 
these experiments unnecessary. 

A quarter of a century now lapsed ; the attention of the 
scientific world being diverted by the electro-chemical 
discoveries of that period. O ne of the products of the new 
activitythus aroused was the discoveryof thermo-electricity 
by Prof. Seebeck in 1822. Some ten years afterwards, 
Nobili constructed the well-known thermo-electric pile. 
Associating this instrument with a galvanometer, Melloni 
at once turned Seebeck’s discovery into a thermoscope of 
surpassing delicacy. The fruit of one man’s work thus 
soon became the seed of new and more vigorous inves¬ 
tigation. And so prolific was this seed in Melloni’s 
hands, that the blackened (face of a thermo-pile is at 
present considered the indispensable pre-requisite in every 
exploration in “the domain of radiant heat." For six 
years Melloni pushed on with his researches ; determin¬ 
ing the amount of heat transmitted through innumerable 
solids and liquids—their relative diathermancy , as he ex¬ 
pressed it—and using these determinations to investigate 
the quality of heat emitted from various sources. But 
the discovery with which his name will always be asso¬ 
ciated is that each material possesses a selective absorp¬ 
tion, a veritable heat-tint, to which he gave the name of 
thermochrosis; thus confirming and explaining a similar 
fact previously noticed by De La Roche. Hence it was 
that Melloni called the volume “ La Thermochrose,” in 
which he grouped together the investigations that he 


had published, in the “ Annales de Chimie,” and the 
Comptes Rendns, between the years 1833 and 1839. The 
appearance of these researches was characterised by M. 
Biot as “un nouveau champ de ddcouvertes, que M. 
Melloni a exploite avec un sagacite une addresse et une 
patience inimaginables the subsequent verdict of phy¬ 
sicists has not lessened this high opinion. 

The interest awakened by Melloni’s inquiries was no 
doubt the main cause of the rapid additions to our know¬ 
ledge of the phenomena of radiation and absorption, that 
followed. Among others, Forbes, Dulong and Petit, De 
la Provostaye and Desains, Knoblauch, Jamin, Masson 
and Courtepee, Muller and Balfour Stewart, signalised 
themselves by the value of their investigations in this 
department of natural knowledge. But the whole of these 
inquiries were directed to the behaviour of solids or liquids, 
or the analysis of radiation itself. The influence of 
gases and vapours on radiant heat was not entertained. 
Melloni, indeed, thought such attenuated bodies could not 
come within the reach of experiment ; for he had ascer¬ 
tained that a column of air some 20 ft. long exerted prac¬ 
tically no absorption on the radiation from his source. 
Pouillet and Forbes, however, showed that the heat of 
the solar rays are largely absorbed by our atmosphere ; 
and Franz believed (though erroneously) that he dis¬ 
covered a considerable absorption of heat by the air con¬ 
tained in a tube only 3 ft. long. 

Briefly speaking, this was the state of our knowledge 
in this branch of Physics when Dr. Tyndall approached 
the subject in 1859. After having wrought for twelve 
years, Prof. Tyndal! has now gathered into the volume 
before us the important results his unremitting labour has 
won. A summary of these results must be left to another 
article. W. F. Barrett 


LETTERS TO THE EDITOR 

j The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications. ] 

On the supposed new Marine Animal from 
Barraud’s Inlet 

As some interest seems to be excited as to the nature of the 
animal that forms the long calcareous axis that has been received 
from Barraud’s Inlet, I forward you a copy of a short notice I 
read on the subject before the California Academy of Sciences, 
July 17, 1871. I also enclose a piece of the stem with some of 
the soft parts still adhering to it, as it is possible its examination 
by competent observers will determine if I correctly referred it 
to the sponges. 

“ An examination of the specimens received from Barraud’s 
Inlet enables me to refer them to the Protozoa class, Spon- 
gidm or sponges. Although ‘apparently nothing but the 
calcareous stem has reached us, yet on some specimens I 
found one end of the stem covered with a horny substance, 
which, when moistened and examined under the microscope, 
presents the character of a true sponge, being formed of a tough 
sarcode arranged in the form of irregularly reticulated tubes, the 
sides of which are studded with minute pores. The arrangement 
of the sarcode round the axis is not circular, but has somewhat 
the appearance of a Maltese cross. The central axis is formed 
by calcified layers of a tough chitinous substance. In the 
specimens we have received the greatest thickness is about f of 
an inch, but the longitudinal fissures found in many of the stems 
would indicate that they had shrunk. They contain about 80 
per cent, of carbonate of lime. At each end the stem is tapered 
off. The top terminates in a fine hair- like prolongation of 
uncalcified chitinous substance. The lower part of the stem, 
which in our specimens is the only part covered with sarcode, 
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